2230006 -1- TITLE: Separation of | somer’s of Fur o[ 3, 4- c] Pyrdds ' i Vv
DESCRI PTION: The invention relates to the separation of stigégﬁiiigjgﬁﬁﬁ’

%
furo[ 3, 4-c] pyridi ne derivatives of the general fornula |: [err] l
wherein [err] represents a hydrogen atom a straight chain saturated ah
hydr ocar bon group having from1l to 5 carbon_jatons, an unsaturated

hydr occar bon group having from2 to 5 carbon atons, a heterocyclic group

having up to 6 ring at ons, a phenyl group, a phenyl al kyl or
phenyl al kenyl grprpe: said groups bei-ng optionally substituted by one
or nore chlorine or_iluorine.a Qe tri%l*pro il ou 'gj gli rou ss

having from 1 t o2P25PhARRPH LS

atons, al kylthi DESCRPBTEGNENng from 1l to 5 carbon atons, dial kyl am no
groups in which h; s L0 fram.1 .t ¢ .
diaIkylaninoalké@agg}gigﬁtfﬁﬁmﬂgé ?ggcﬁ%bf%Fh%e fb éﬁky a%fgﬁﬁgr%%bs?ﬂgrs
al koxy group hasefrofurold.4-cdtygridinms Gerfuptives = o the general
[err]-al koxy- N pysr@hidi fiyl groups in which the al koxy group has from1l to
5 carbon atons; R4 represents a hydrog ohl orine atom and R6 represents
a saturated or unsaturated hydrocarbon jgroupfjup to [err], optionally
substituted by a hydroxy radi caBO anj residue of the formula
[err] whereir R represents.a hydr m or_an al kyl group up to [err].
These conpounds are known in their rfcem fornPsfor instance from our
Patent Specifications GB 209258 , 2149781, 2149782, 2153824
and 2164037. They have vari ouR, therébeuticn‘activities, but it has
bqs@ : 1. @%

wherein R3 represents a hydrogen atom, a straight chain
saturated hydrocarbon group having from 1 to. 5 carbon
atoms, an_unsaturatéd hydroccafbon group having from 2
to 5 carbon atoms, a heterocyclic group having up to 6
ring atoms, a phenyl group, a phenylalkyl or
phenylalkenyl = group, said groups being optionally
substituted by one or more chlorine or fluorine atoms,
trifluoromethyl groups, alkyl groups having from 1 to 5
carbon atoms, alkoxy groups having from 1 to 5 carbon
atoms, alkylthio grdups having from 1 to 5 carbon atoms,
dialkylamino groups in which each alkyl group has from
1l to 5 carbon atoms, dialkylaminoalkoxy groups in which (?
'each of the two alkyl groups and the alkoxy group has
from 1 to 5 carbon atoms or ¢ or B -alkoxy-N-pyrrolidinyl
groups in which the alkoxy group has from 1 to 5 carbon
atoms; R4 represents a hydrogen or chlorine atom and R6
represents a saturated or unsaturated hydrocarbon group
up to CS' optionally substituted by a hydroxy radical,
by an amino residue of the formula N(R)2 whereir R
represents a hydrogen atom or an alkyl group up to C3.
These compounds are known in their racemic form, for
instance from our Patent Specifications GB 2092586,
2148292, 2149781, 2149782, 2153824 and 2164037. They

have various therapeutic activities, but it has been



L 5. found that,” for nost of them one ‘stereoisonmer is nore active than the
other: It is thus desirable t-o devise a nethod for the separation of their
§IeTeQ i somers. The invention provides a nmethod for the separation of
st ereotsonerstof 7-hydroxy-furo[3,4-c]pyridine derivatives of 'the general
formitA | which met hod conprises (a) reacting a fully O acetylated

- nonosacchari de hal ogeni de with a Lacemate . of -t he sel ected
7- hydroxyfur 3, 4- ngy“ di ne derivative =~ to form the correspondi ng
(+)  and omia aby afer mestoofc them rne (stevecisoneryismareragtive

derivat i ve) e&ﬂsﬁSthel befer(bltsaparaiid tddErdvle 208 feviSeNar fietfiod for
obt ai ned by sgl ective crﬁstal L i on-in a hédroal coholic nmedium or (b2)

desacet yl at i ngrenEePayatign of é‘c‘ﬁ F<SterenLEPReYS-and separating the

resultant (+) and (-) desacetyl ated ethers sel ective

cther- bond Thae, pufn€ionc RERRLaRE R (HekREE hég?rur SR Seplratithe of
deri.vative. Tétexeoisemgrat oﬁn73hmrdxﬁefnaot3ed-Gflpybeﬂone terivetdivesyvof

crystal | izatigge %Eﬁér § PBtmata(® %i?@%&ﬁ&df thgi@ﬁg when the -

desacetyl ated ethers s ow a greater erence o eFlty in the
hydr oal cohol i ¢ nedi um {ahn XeRCEIRG vt SR1LY Sracetylabed smpppsacebaride

separ at ed ("‘)hémdgénidét hergigRy beadesaceicdmitasl befege premgedi Ngel@ctean
et hanol . ot hABTIESRE PR O b AT TRRELELAR, o SRSk {tic | £9; ot IdH ¢ oth
I ncl ude a gl ucorrespendihgr ¢#)a andcosi{-te. {[Deatetylé&tedet ;ubabedcchar:.de)
m)m\jaccharl d?f\ﬁ@J,Pgeﬂl gfpgg{lsiﬁlé .y_gfaagrgvg{__g%sleeg_ﬁegschl ori de of the
either (bl) separating the (+) and (-) ethers so
obtained by selective crystallization in a hydxocalcoholic
medium |
or (b2) desacetylating the (+) and (~) ethers so
- obtained and separating the resultant (+) and (=)
desacetylated ethers by selective crystallization in a
hydroalcoholic medium; and '
(c) breaking the ether bond between the
monosaccharide and the furo[3,4-c]pyridine derivative.

_ The desacetylation should be carried out before the selective
O crystallization, that is option (b2) should be followed, when
the desacetylated ethers show a greater difference of
solubility in the hydroalcoholic medium than the acetylated.
If option“(bl) is followed, the separated (+) and (-) ethers
may be desacetylatéd before pfbceeding to step (c¢).

The hydroalcoholic medium usually comprises an agueous
solution of a methanol, ethanol or a propanocl. '

The term monosaccharide is intended to include a glucuronate
.ester or a glycoside. ' The term O-acetylated monosaccharide
halogenidé generally means a bromide or a chloride of the
said monosaccharide, wherein all the 'hydroxy groups are
acetylated. If +the  monosaccharide halogenide is a



sai d. monosaccharide, wherein all the hydroxy groups are acetylated if o

the nonosaccharide halogenide is a -3- glucuronate ester, t he' est er
function in the separated (+) and (-) ethers may be hydrol ysed bef or e ay &
proceeding to step (c) . The foll owidg exanples illustrate the inventian.,

EXAMPLE 1 This exanpl e describes the separation of the stereoisoners of}:a_
1, 3- di hydr glacupohuaite3-dster) Otnépb@txdr flhyet dun- inf UElné 3sépak-a\teadl 0o

[err] React] nt hesi s y
Seht or opnehgh (5 ueENaEs BaY de (FRdreTySed ?aﬁ%qaeg%%?%ﬁm? fou e
ester triadejate and (- ) 1, 3 di hydr o- 6- net hyl - 3- p-chl or ophenyl - - -
-furo[3.4-c]pyridine 7:0 ([err] D-glucuronate) net hyl ester trlacetate

4.06 g (0.015 nole) of 1,3-dihydro-6-nethyl-3-p-chloro--

phenyl - 7- hfheofpliowing, exg}np}esdméustre&eb&b@ invergipn. 4 mmole) of -
mercuric chloride and 6.75 g of nolecular sieve (4 A) were .suspended in
85 m of _1,2-dichloroethane, and refluxed for 15 m nutes. 8.18 ¢
(0.020 nol BXAMBLE L hy| (tri-O acetyl-[err]-gl ucopyranosyl - bromi de) - ur onat e
was then agHagd e&aﬁ@aepabtsbeabesaaﬁer Qébux-atgo\f@%fcm R8It meY s 'Pgen.

Tannel, ants @ LAAZRr-BebET)z2E (rabLaTo) PhenYlHGBYSRAN 50 i

aliquots efurmgshu~enpytiaitheti de. The organic |ayers were conbined, and
extracted 3 tines with 75 m aliquots of 10% potassi um i odi de solutlon 3
times with sone allquots of 5% sodi um bi carbonate sol ution :

M_Qx:;_;a_d e 7-0-!8-0 gly_;gngs_J_L.ﬂzyA__s_:
triacetate a
=furo(3.4-c ine 7-0-(B D-glucuronat net ester
triaceta - f o .
4.06 g (0.015 mole) of 1,3-dihydro-6-methyl-3-p~chloro-
phenyl-7-hydroxy-furo[3,4-c]pyridine free base, 1.13 g (4
mmole) of mercuric chloride and 6.75 g of molecular sieve (4 Q,/
4) were suspended in 85 ml of 1,2-dichloroethane, and
refluxed for 15 'mi_nutes.- 8.18 g (0.020 'm,ole) of methyl
(tri-o-acetyl-a-D-glucopyranosyl: brohide)-uronate was then
added in one portion, and refluxing was continued under
nitrogen for 15 hours. After cooling, the solvent was o |
. decanted into-a'separatory funnel, and the flask/sieves were | |
rinsed five times with 50 ml  aliquots of methylene
dichloride. The organic layers were combined, and extracted
3 times with 75 ml aligquots of 10% potassium iodide solution, _
3 times with some aliquots of 5% sodium bicarbonate solution o
and twice with 30.ml aliquots of saturated sodium chloride |
solution. After drying on




“and twice with 30 Ml aliquots of saturated sodiumchloride solution. After
dryi ng on 4- anhydrous nagnesi um sul phate, the solution was filtered and
the filtrate was .stripped to dryness on a rotary evaporator. The crude
’fesi_d:ue (7.5-g) was dissolved in 150 nml. of. methanol. On standing at room
tenperature, two crops of a fluffy white saljd (2.26 g) were collected. The
filtyate was concentrated to 20 nl, and provided on cooling a second solid
which was recrystallized fromnethanol. Filtration provided 1.6 g of a -
crystalline whi aghgotods(Wadnksivwkl. 5%} phBased tore spedutdsaopvas filtered
evaluation, the . fiyrst l,id, was_det ey i t e =) hy, t.er
‘tri-acetate and®Pfie t"she‘%:on q‘stglaltcf tﬁ%g( +3€rré3fﬁ§?d eg:‘togr dw%-ez%ge?g{'e.i Aggﬁt%sriys
for (+)conpoundegaperhtbed fDre [ erude= B56s1d9s (=5 88Y) we=2 dPgpolved in
observed: C=55 % 4 %, 2. 640 ] [ I i m (

s), 2.05 ppm (Sii,?gsgl,l 5’.‘_'&@85%“%2& s{? s}%&%np%’f%l_lpoé?, %myérggr%p?éH@g)
[err]- NNR in [eerpps pf. 72 pShufdyr [vhbbe 42odddh [ 62r 26 &2 worppmdacdedy
101.0 ppm (C 1" phe £5ratd whB E6hERhtrakBUCtol 20 M1 18hBBrovited( 88 d¥Ling
mp. 230-[err]. Reaction No. 2 Synthesis of des c?gxl ated, form,,of 1
(-)nmethyl  ‘est@r S&ﬂ%na°6FdRe‘Hb‘t_‘i'bn"st.Se°§ys_?5. Zfflol £5°M ofmehfNOL -
(-)nmethyl esterrFittra8gshatprobidddied.ibn fReadt i HNcHysthlvdnedi ssdbteedalnid
m of 1.5N net Egngl hg hyg;‘oggg chl ori de. The solution was -placed in a 25
m round bottomed*PFrask ri'e ‘with a condenser and nitrogen fl ask. The
HPLC chromat ographic profile in the -

. Based on speétroscbpic evaluation, thé first solid was
k)l | determined to be the (-)methyi ester tri-acetate and the
" second solid the (+)methyl ester tri-acetate.
Analysis for (+)compound calculated for C27H28C1 N 911, c
= 56.11%, 'H=U4.88%, .N=2.42%, observed: C=55.9Q%; H=4.80%,
N=2.64%, 1H NMR in CDC13, 2.03 ppm (3H, s), 2.05 ppm (3H,
s), 2.13 ppm (3H, s), 2.49 ppm (3H, s), 3.75 ppm (3H, s);
13¢. NMR in cpcl,, 18.7 ppm (cﬁ3), 20.42 ppm (CHy), 52.77
ppm (0-CH3); 101.0 ppm (C-1'); (C=0.41 in CHC13); HPLC,

RT=10.88 min. (98.0%), m.p. 230-231°C.

Reaction No. 2 . :
Synthesis of desacetylated form of (-)methyl ester

compound of Reaction 1 .
0.5 g (0.8 mmole) of the (-)methyl ester tri-acetate

obtained in Reaction No. -1 was dissoived'in 5 ml of 1.5N

: meﬁhanolic hydrogen chloride. The solution was placed in
a 25 ml round bottomed flask fitted with a condenser and

nitrogen flask. The HPLC chromatographic profile in the



-5- sel ected solvent systemwas established at time t = 0 by al i quot
sanpl i ng. The flask was then placed in an oil bath at [err], and the-

rate of hydrolysis was followed at 10 minutes, 30 minutes, ‘and 45 mnutes. ¢

By the tine all but 2.1%of starting material had been convefted to ia
-nmore polar product ([err] =4.58 mnutes) which represented 75.6% of- t he

m xt ure. 2 m of vvater was added and the nethanol = was renoved -y .
rotary evaporatlo & oom terr%%rature -The: agueous soI ution was_
neutralized vmstet]ref (ﬁ° B hdPHm BPc At BonatEakbEabrEn ata b & = O by

preci pitate faltmtotansampbsngti | t'H{edf‘laEfc ‘was Cﬁyshalﬂla&ﬁéd OAn Ofn toha _
solid from et & uff |te I|d(2 :
Anal ysi s: [e?’rg]r%?'l\ll\%g [ nl'g[Eelfr% g éﬁe (%Ff’ §°]/'5fs Sm" 9%??3‘.:7@ aﬁpm
(4H, s), HPUC nigrules, 43Q4m1mxhes,( 767h<5%45 miptuteSOOCBdea@t i bhm&loalld
Hydral ysi s of y3) Nt %t st gEaPEi a%é@@r%l gnag 18ee ! Ssoétg’nverml egrﬁ Qf

the nethyl ester ai ne I N R action ved
2N hydrochl or im@r#ci 8o1pA am%aét.t%a‘! 5BV\kHith%a)s whieh geareeenm@er

ni trogen, and7RealEedoat ther rixturlde rat enpf olﬁyq{aCﬂé&S|§a¥\’a%dfdQ|d|0¥V?&i tlme
HPLC att 30 mnutes, 1 hour and .18 hours. After this tine,

(2.5% remin™fFPanst tHae nBERY *8st &Y hd® idah corRRP TRk PR aaﬁaj (5'r°°"'
(91.2% productempletiaiturent [Htie¢ ] zpuddusi rsunasmnThfasso.wﬁmmy\anadﬁunted

to a pH of ap I‘OXI ddi tion of 5% sodi um bjca nate sal n
and t he sol velr?{'t was rmvec\‘lt?%b °ar 9 ?tz%ttloin':? T?lé crhde{'gg i & reclp#&ﬁged
several tinedonmed pod cods rfsitlmmmd arftf £ hen GnyIStt@rleldzatfldTe fafl t téatee -

Was evaporategolid from ethanol yielded (76 7%) a fluffy white solid\J
(280 mg).
Analysis: 1H NMR in CD3OD 2.54% ppm (3H, s), 3.77 ppm (3H,
s), 7.3 ppm (4H, s), HPLC R,= U4.44 min. (77.5%) m.p.

T
+300°C.

Reaction No.'35

Hydrolysis of (-)methyl ester of Reaction No; 2 .

0.18 g (OLH mmole) of the methyl ester obtained in
Reaction No. 2 was dissolved in 1 ml of 2N hydrochloric

acid in a reacti-vial, which was then sealed undeh
nitrogen, and heated at 86°C. The rate of'hydrolysis was ;_j
followed by HPLC at 30 minutes, 1 hour and 18 hours.
After this time, most (2.5% remaining) of the methyl
ester had been converted to a major (91.2%) product eluting
at Rp=5.17 minutes. The solution was adjusted to a pH of
approximately 7 by addition of 5% sodium bicarbonate
solution, and the solvent was_removed by IYOphilizaﬁian
The crude sclid was rinsed several times with'lce cold
methanol, and then filter=4d. The filtrate was evaporated
to dryness. The solid residue was erystallised from
methanol:water (1:1 by volume).and cqliected as a white
solid (150 mg, 85.2% yield).



*to dryness. * The solid resi due * was crystallised from nethanol:water
(1:1 by-volune) and collected as a white solid (150 ng, 85.2%yvyield).
Ana al ysi s: [err]- NVMRin [err] 2.50 ppm (3H, s), 3.48 ppm= (3H m, 5.33

/-\-d'

pm . (£2H, q, J=13 Hz), 7.28 ppm (4H, s), [err] NVRin [err] 19.39 ppm
[er@), 104.9 ppm (C-1'), MS. [err]/z 26170APLC R'=12.78 nin. (98.5%,
p.--247-Terr]. T Reaction No. 4 Synthesis of
-)-

1, 3- di hydr o- 31 Prophagy r oxy ro[ 3, 4-¢] r|d|ne
0.14 g (0.4 mmlﬁy{%“h%ghe cgrrp(i;ohlundugb gBhle)d Hgbée%%'? (Sﬁﬂ 3) vvg Rél &
a 25 round bot3Ithnew) f |Bsk3 fRRm e Mi thy &= tdnHehsof - 2§n®pmn|(tlﬂ-b,gem).

fl ush - The SR Gin vw @sgjlygadp‘g,ﬁl Qcm )of 1@I),I tqu;pqphd I { c) achds. iﬂ/'ug
sol uti.on was heat ed at_[etr] forg{)err and then cool ed :
bath. 5% sodi (ifl! 'bu't*’a!ffbo‘haibz |'Umon<9%va%%bdd@dp t%"he%‘!%q?rty “The
het erogeneous nixture was stripped to dryness on a rotary evaporator,
and the solid reRS| d%e! vvaal Ti rfed several tinmes wth nethanol. After
renovi ng nost of the solution was spotted onto a 2000 [err]
silica prep TLC Surette sisl of ut-e-1 ¥3 -+ dii Ity dio -0 -anet inphe3 Apt dlehor o pbedy Dy7-
vol une). The n'eui& FL-& bﬁndog# ,Rf;ﬁ- !gg %ﬁe' rrenoved. The organrc
material was ' _ ' met hanol, and the filtrate was
stripped to dryrfeskt &hd0.fedwmaket ofihithe owhpeund Oobtagnedodr Reastion
found to co-el wif Wilhs %M'En Ja Sli h!drr%uﬁndﬁewt’koﬁe&’ C‘f*l'a%fko ritted

phenyl 7- hydr oxy- furog3 4- c‘]j yridi-ne by HPLC. 1 Anal ysis: In [err]
.46 ppm (3H, %ﬂ 21condensor and nitrogen flush. The solid was

K/; dissolved in 1 ml of 6N hydrochloric acid. The solution

was heated at 85°C for 1% hours, and then cooled in an
ice bath. 5% sodium bicarbonate solution wasg added to
neutrality. =~ The heterogeneous mixture was stripped to
dryness on a rotary evaporator, and the solid residue was
rinsed several timeé with methanol. After removing most
of the methanol, the solution was spotted onto a 2000 wu
silica prep TLC plate and eluted with dichloromethane

methanol (5:1 by volume). The major UV band at Rf=0.65
was removed. The organic material was rinsed free of
silica with methanol, and the filtrate was stripped to

dryness.

_ \_) - The recovered white solid (0.1 g, 96%) was found to

' co-gluté with authentic _1,3-dihYdro-6-methy1-3-p—chloro-
phenyl-T-hydroxy-furo[3,4-c]pyridine by HPLC.

Analysis: 1H NMR in CDCl3/CD30D 2.4 ppm (3H, s), 5.21

ppm (2H, q, J=12Hz), 6 16 ppm (1H, s), 7.31 ppm (4H, s),

7.56 ppm (1H, s), [5] 6. _109. 4° (C=73 in methanol).

Reaction No. §

- Synthesis of desacetylated form of (+)methy1 ester
compound of Reaction 1 : ' -
0.5g (0.8 mmole) of the (+)methyl -ester tri-acetate

obtained in Réaction‘Nb. 1 was dissolved in 5 ml of 1.5 N




ppm (2H, q,

J=12Hz), 6.16 ppm (1H, s), 7.31 ppm (4H, s), 7. 56 ppm (1H, s)

[err] = TJerr] (C=73 in nethanol). Reaction No. 5 Synthesis of
desacet yl at ed form of (+)methyl  ester conpound of Reattion 1 0.5g.
(0.8 mmole) of the (+)nethyl ester tri-acetate obtained in Reaction No,
was dissolved in 5 m of 1.5 N -7- methZnoli ¢ hydrogen chloride.-

solution was placed in a 25 m round bottonmed flask fitted with a-

condensor and n|tr en fl HPL.C chromat ogy a rofllelnthe
S oeren sopthan el sy dEdsen, SRErEREE- o RO TEDoR BRS) pageed UF

sanpl i ng.
rate of hydr
m nut es.

Ehe2f| adk wmmd thenopedciich sk nf‘amteldl et at éeumimsaﬁd drie
oI ViSi S owd .at t t m nut and 0
Vel Sedf el Bt il (P BhYRRSppratR el AR 0200, 00

COI’]SUI’Tpt I on

inthis tine saalmbtasdmpgllveprtodmmte(n%la@/o esbablifbedd st [Edme] t=50 75y
mnutes. 2y aneNaL%pWﬁgaddeﬂhé‘”hafsﬂe mh%ﬁ% Y5 L &MY, {??’Sogé\t ary

evapor ati on
with 2 m of

at roomterrpera ure. ' queous SsO ution was neutra

ot oalt uBdBiCoardthat e §'@I’iﬁ|%ﬁ hydrofgsighivas Sellawd( 4o

o

WaS. observed

nmg) which foydvag V\ﬁ§nGQEE¢Ctﬂﬁb (ymehﬁites%a%% é@al )fﬁ'n%tes Jerr] R n

Analysis: 1H_NMR in CDsoDICDCl3,
ppm (3H, s), 5.40 ppm (2H, q, J=102 Hz), T7.29 ppm (UH,

s).

Reaction No. 6
Hydrolysis of the (+)-methyl aster of Reaction 5

Without purification, the whole (340 mg, 0.74 mmole) of

the product obtained in Reaction No. 5 was placed in a

reacti-vial with 1 ml of 2N hydrochloric acid. . The

reacti-vial was sealed under nitrogen, and heated at 85°C

o M

Jerr] 2.54 ppm S), % J=10Q

7720 ppm (AERLITD Rk 9 BntRe BEanfara VA s RERt SPEREERFE o8t ittt

Reaction 5 th:rmeu,t aual fa cadfjon, prdiuathol(86.73490 was rBusd nabl ® =50f7 4 he

product obtai , Rea C agti-v

of 2N hydroc or|c Cztd’H] NgTthat\r,%gc?L?v%gIde\%agaégaﬁtg Jngl"hax\aﬁ@rogen

and heatedzﬂfqmﬁwqd by rotary evaporation at room temperature. The
aqueous solution was neutralised with 2 ml of 5% sodium
bicarbonate solution. The white solid (340 mg) which
formed was collected (yield =.93.2%). N -

2.54 ppm (3H s), 3.76

for 18 hours. The solution was then cooled and 5% sodium

bicarbohnate solution was added to 'adjust the pH to

approximately 7. The solvent = was removed by

lyophilization. The crude solid was rinsed Seveballtimes-
with ice cold methanol, and was then filtered. - The

filtrate was stripped to dryness. The so0lid residue was

crystallised from methanol:water H4:1 by volume, and the

resultant white solid (180 mg, 58.4% yield) was collected.

Analysis: 'H NMR in CD,0D 2.56 ppm (3H, s), 3.55 ppm (3H,

m), 5.48 ppm (2H, s), 6.16 ppm (1H, s), 7.34 ppm (4H, s);



'f'or 18 hours. * Thé solution was then’cool ed and 5% sodi um bi car bonat e

solution "was added to adjust the pH to approximately 7. The
iolvent was renoved by | yophilization. The crude solid was rinsed
severdl tinmes:with ice cold nethanol, and was then filtered. The
filthate was stripped to dryness. The sol i Tesidue was crystallised from

met hanol : water - 4:1 by volunme, and the resultant white solid (180 ny,

- 58.4% yi el d) mas1a t NabySiaS: NVR m " s),

3,55 ppm (3H m s @q 981% g6, e? ﬁst 234*’89 % JE) M-S.

[err] NMR |nm[éPrF519 EBLSpH1Per?P9 2@5°21 ppm (C— '); MS. [err] /z

'261 HPLC m p. 259-Terr]. Reaction No. 7 Synthesis of
(+)-1, 3-di hydro- 6-net hyl - 3- p-chl or ophenyl - 7- - hydroxy-furo[ 3, 4-c] pyri di ne
0.17 g (0.38 mmoRgaekiopyBos dnound obtained in Reaction No. 6 was placed
in.a 10 mM roundshathesed fdmsK +i-tit,86 diihlyld r o3 6cAIRANIICN3 - pMtth 1 oHIPHRGHIL -7~
fl ask. The so |g’ vas dfs Iﬁed I of 6N hydrochloric acid. The
sol ution was hea# . and then cooled in an ice
bat h. 5% sodlanﬂ7bgcdmm3&ﬂmmoknﬂmeohhewa$munhhmiohwnimememhraeaq&ion

The - heterogeneou solﬁ%reég ed SLRI AP0 h? Fo&S Sodf: Snd ?t?ﬂxsh fitted

evacuat or, and t ue was- r|nsed Several ‘tines
After renoving nﬁsﬁhofatkaWﬁﬁWﬁﬂﬂﬂ andhe nd girggiean ﬁésSSpotPeﬂhﬁntipkiQKxﬂﬁs

[err] 'silica prealissaphat@nawdmatgﬁdsnnh d@b%hh%&QGEEhﬁﬂﬁ ”E&hen@oldéiéh
by volune). The maj was renmoved

organi c mat eri al &8s FFﬁ§édatf$é of°§f§<ﬁ?qﬁ%¢1%ﬂﬂhEm%P °aﬁae9hé“h4Wr%ﬁ%
vvai/stn pped to BHayhess. 5% ThedienoVel &tk bévd €e Sadld H{ith rrgas70a58/ezy| alrtbil

neutrality. The heterogeneous mixture was stripped to
dryness on a rotary evacuator, and the solid Qesidue was
rinsed'severél.times with methanol. Arter removing most
of the methanol, the solution was spotted onto a 2000 u
silica'prep TLC piate.and eluted with dichloromethane
methanol (5:1 by volume). The major U.V. band at Rf =
0.65 was removed. The organic material was rinsed free
of silica with methanol, and the filtrate was stripped to
drynesé. The recovered white solid (70 mg, 70.5% yield)
co~eluted with authentic 1,3~-dihydro-6-methyl-3-p-chloro-
methyl-7-hydroxy-furo(3,4-clpyridine on TLC and had an
N _ identical retention time to authentic 1,3-dihydro-6-

K~/ -methyl -3-p-chlorophenyl-T7- hydroxy furo[3 4~ c]pyridlne by

HPLC.

Analysis: [ 6] gﬁ = +117.3° (C=4.67 in methanol).



co-eluted with authentic 1, 3-di hydro-6-nethyl -3-p-chl oro- ,

nmet hyl - 7- hydr oxy-furo[ 3, 4- c]pyrldlne on TLC and had an |dent|cal retenti-on
time to authentic 1, 3-dihydro-6-

- met hyl - 3- p- chl or ophenyl - 7- hydr oxy- furo[3 ]pyrldlne by HPLC. AnaIyS|sv
lerr] = [err] (C=4.67 in methanol). E%ANPLE 2 This exanpl e - i
descri bes t he separation of the stereoisoners  of 1, el

3-di hydr o- 6- retgwimpt;g SPPropyl - 7- -hydroxy-furo[ 3, 4- clpyridine (I: [err]
‘wWth (D-tetraa osyl )brom de,: Reaction No. 1 SyntheS|s of (t and
(-)-1, 3-di hydr Fhekset rﬁnafmlf%oprwn%ﬁo[sthec] pSeParakiquo- t

(D tl eg r Saﬁeé at s pEiSdneddie r&acti on 3031@3&]‘6&5%&%% 3gllu69§bb»1br7am de
on i hydro rop r oXx ur o r

carri ed out und‘g?rgq?éyysaﬁsi'bt%gﬁ 'ﬁﬂé 1’?% ac‘h%ﬁc%f ?%féﬁkﬁfﬁﬂ \é‘lﬁa‘
Recrystal | i zat iviit WD EpEnsice t DéglucdseriBromidecause t he di fference
in solubility of the (+) and the (-) forns of the resulting conpound.:in

al coholic nedia is not sufficient. Reaction No. 2 Desacetylation and
separati on of tReadtion &Nwl. the (-)

1, 3-di hydr o- 6- Qﬂeé§gsg§wepxlaﬁgrpgf+f-§l&@ﬁ§&¥5@%,methl 3- ;sogrog¥l-

to |

7-0- (D—tetraaCCL Ot ubUDyI} LA T T asK \l_lTCII)

poured 6 g (1ZL_gﬁﬂ ‘ g ptats-gLuces - -furo
[3,4-c]pyridin acet a |4C @S\ L 1%%@ Reggbh and
50 mM of net hag% égqtr%rrﬁt S’?te tv(\gg'q;r Qﬁ-&&e&q @ slYF'e)rr Q O#

saturated with Ja.rﬁmiwdrnreﬁ-m%hﬂb-avassgpmmh-?dw%%@xmévm@m4—c3

pyridine, was carried out under the same. conditions as \_)
in Reaction No. 1 of Example l. Recrystallization was
however not effected because the difference in
solubility of the (+) and the (-) forms of the resulting
compound in alcoholic media is not sufficient.

Reaction No. 2

Desacetylation- and separation of the (+) and the (-)

1,3-dihydro-6-methyl-3-isopropyl-furol3, 4-c]pyrldlne :

7-0-(D- tetraacetategglucoszl)

Into a 100 ml flask (Erlen), there were poured 6 g
(12.4 mmole) of the 1,3-aihydro-6—mefhyl-S-isopropylf |
-furo [3;4—c]pyridine-7-04(D-tetraacetate—glﬁcoSyl);i;)
obtained in Reaction No.l and 50 ml of methanol. The
mixture was cooled with ice to 10°C, and then satufated '
with ammonia. The mlxture was allowed to rest overnight
in a refrigerator. After letratlon, the precipitate
obtained was waShed_ with methanol, and then with -
diethyl-ether. The resulting compound was treated with
160 ml of an ethanol:water mixture (50:50 by volume).
1.3 g of white solid were filteréd off. The filtrate

- was qoncentrated, and provided a second .sélid, which-
was recrystallised in ethanol. After filtration, there
was ‘obtained 1.4 g of :'a crystalline solid (overall
yield : 67%). |




*in a refrigerator. After filtration, “the precipitate obtained was washed
wi th nethanol, and then with diethyl-ether. The resulting conpound was
treated with 160 .n1 of an ethanol:water m xture (50:50 by volune). 1.3 g of

whitesolid were filtered of f. The filtrate was concentrated, and

provgged a second solid, which was recry3ballised in ethanol. After

filtration, there was obtalned 1.4 g of acrystalline solid (overall yield
67@6 -10- Based on spectroscoplc val uation, the first solid was

determined to bBagkd (on apdctressepdnad wrlyatiofe, (the first solid was
1, 3-di hydr o- 6- nsébka?enbaomoopb’é Zh@ (R)9! #6@S¥hp- fsué@or{& éoQ]lEyrtK’é ng+)
Reactlon No. -3 Synthesis of é i 3-di hydr g yl - 3- |so E | - 7-

- hydr oxy- furo[3143CFb9YﬁHPné Wﬁf Y §01ﬁPpFPB§ EPFéHTglPﬁ8F¥ YBour ed
0.57 g (1.6 nmole) 40t ]1pheidafme.compound obtalned in the above Reaction No. -
2, 3 m of 6N hydrochloric acid and 1 m of water. The m xture was war ned
to [err] for about two hours, and cooled to roomtenperature. The
precipitate obtReaetiionsNbi.l 8ered of f, and washed with water. Dissolution

of the preci pi t gLERECYLS o JRE. 1BIN11ELENRAREE 6-nBRHY1A3 480 pr oyl 7-

sodi um bi carbo _
then washed wit hhydrexyafurelSed-cdpyrdddne 20 g (65% of the title
conpound. Into a 50 ml flask (Erlen), there were “poured 0.57 g

(1.6 mmole) of the (+) compound obtained in the above

Reaction No. 2, 3 ml of 6N hydrochloric acid and 1 ml of
{.j _ water. The mixture was warmed to 80°C for about two
hours, and cooled to room temperature. The precipitate
obtained was filtered off, and washed with water.
Dissolution of the precipitate occurs. The wash waters
were neutralized A with sodium.  bicarbonate, and
precipitation occurred. The precipitate was then washed
with water and dried to yield 0.20 g (65%) of the title

compound. .



-11- CLAIMS 1. A method for the'separation of stereoisoners of
7-hydroxy-furo[3,4] pyridine derivatives of the  general formula I [erqs]
wherein [err] represents a hydrogen atom a straight chain saturated 4
hydr ocar bon group having from1l to 5 carbon atons, an unsaturated
hydr ocar bon group having from2 to 5 carbon atons, a heterocyclic groupV
having up to 6 ring atoms, a phenyl groupii-a phenylal kyl or phenylalkenyl.
group, sagﬂggéﬁgps bei ng optionally substituted by one or nore chl orine or
fluorine == trifluoronethyl groups,  alkyl groups having from1l to
5 carbon atlons, al kaky mgthols 2 nghércsepara:tﬁonardi)n stteren isdneds ho@

groups havi a ps wh h
al kyl group7n é&él?%ﬁ@fg[% igé%(:) onscaég%y{%m no oxfhg%roubggeﬁgi
whi ch each fsfrmdka tTwo al kyl groups an aIkoxy group has from1l to 5
carbon atons or [err] or [err]-al koxy N—py rolidinyl groups in which the
al koxy group has from1 to 5 c&® represents a hydrogen ‘or
chlorine atomand R6 represents a ed or unsaturated hydr ocar bon:
group up to J[err], optionally uted by a hydroxy radical, by an
am no residue of the forrmula [err R represents a hydrogen at om or
an al kyl group up to C3, whichggéthod conpriBges: (a) reacting a fuIIy'

O acetyl at ed nonosacchari de hal ogeni de Wi th a ZIracemate

e oS AL ek ChP b fhlen, S S grpond L
(furo[ 3, 4- slatymtatted-Iydrocarbent gveypehAving Sromerl (41)5 scpubani agomae .-,
g;érggfcg ) rftcﬁﬁn% Iﬁ%aﬁ@&ahﬁ}aéom%ﬁrﬂﬁfﬁé' #2502 14b 3 carbon \J
atoms, a heterocyclic group having up to 6 ring atoms, a
phenyl group, a phenylalkyl or phenylalkenyl group, said
groups being optionally substituted by one or moerChlorine
or fluorine atoms, 'trifluoromethyl groups,_-alkyl groups’
having from 1 to 5 carbon atems, alkoxy groups having from 1
to 5 carbon’ atoms, alkylthio groups having from 1 to 5 carbon
atoms, dialkylamino groups in which each alkyl group has from |
1 to 5 carbon atoms,_dialkylaminoalkoxy groups in which each
of the two alkyl groups and the alkoxy group haa from 1 to 5
carbon atoms or a or B-alkoxy-N-pyrrolidinyl groups in which
the alkoxy group has from 1 to 5 carbon atoms; Ry represents
a hydrogen or chlorlne atom and Rs represents a saturated or ig)-
unsaturated hydrocarbon group up = to Cg, optionally
substituted by a hydroxy radical, by an amino residue of the
formula N(R)s wherein R represents a. hydrogen atom or an
alkyl group up to C;3,
which method comprises: _

_ (a) reacting a fully o-acetYlated monosaccharide
halogenide with a racemate of the selected
7-hydroxyfuro(3,4~c]pyridine derivative to form the
corresponding (+) and (-) (O-acetylated monosaccharide)
(furo[3,4~-clpyridine-7-yl derivative) ethers; : _

either (bl) separating the (+) and (-) ethers so
Obtained.'by' selective crystallization in a hydroalcocholic

medium - _
(LT




~*12- or (b2) désacetylating the (+) and '(-) ethers so obtained and
separating the resultant (+) and (-) desacetylated ethers by
selective crystallization in a hydroal coholic medium and (c) br eaki ng
the .“ether :bond bet ween the nonagacchari de and the ‘

furo[B/ 4-c] pyridine derivative. 2. A nmet hod according to cI aim1l,

t bl furth
oPhers betbre proveed: S (B3] ?p‘g%%%?’éyaﬁ“é‘gtk%fﬁﬁd ST s Lo,
1 or claim?2 ohtakned t mandel aﬁpmmtathezatreaultapbrfdmd iamdan (=)
aqueous sol ut 4gga 8kt Phbago! tﬁh?@”OWHO RARP! chrstalrizdt{BiNoth a
e ch t eis

according to any_pr g Fai min e nonhosacchar | ogeni
a chl ori de orh¥dppajrghodicmegdivmgiaed 5. A met hod according to any

of clainms 1 to 3 in whigh thgrgangﬁgcchghbde Ralhegeni dsorid 2 Bétwééne Otha
brom de of a gl ucuron ord to.claim5 in
oo e e BbHEHASRRARIAR Eha Bhp.ruratd AEr BTy SRR oRE b RES kR o or e
proceeding to step (c). 7. A nethod for the separation of
st er eoi soners,as her ei b | e f
separation of St er eoi s%n&ggﬁ"h gf@?ﬁ%@;@rl bcél J'?nn ]Exai?:éblgekgw' ;Q.ﬁr;:ggr
st er eoi somer €eRRrisdughylesaretydatingorthegsepazaged: i Apdc| &xi)m ethers
before proceeding to step (c). -

; 3. A method according to claim 1 or claim 2 in which
/ the selective crystallization is performed in an aqueocus
' solution bf methanol, ethanol or a propanol.
. . . ) Ay
4. . A method according to any' preceding claim in which
the monosaccharide halogenide is a chloride or a bromide of a
glycoside. | '

5. A method according to any of claims 1 to 3 in which
the monosaccharide halogenide is a chloride or a bromide of a
glucuronate-ester.

6. A method according to claim 5 in which the ester -
b function in the separated derivatives is hydrolysed before
‘ proceeding to step (c).

7. A method for the separation of stereoisomers as
herein described in Example 1.

8. A method for the separation of stere01somers as
herein descr1bed in Example 2.

9. . A stereoisomer separated by a method according to
any preceding claim.

M



